Attenuated cyclooxygenase-2 expression contributes to patent ductus arteriosus in preterm mice.
Patent ductus arteriosus (DA) is the second most common congenital heart defect, the incidence of which is increased in premature infants, although mechanisms responsible are not clear. Our previous studies with genetic or pharmacological inactivation of cyclooxygenase-2 (COX-2) in mice, emphasized the importance of this enzyme in normal DA closure. The current study was designed to determine whether reduced COX-2 expression contributes to patent DA in preterm mice. Real-time PCR analysis indicated that COX-2 expression in the fetal mouse DA significantly increased with advancing gestational age. Furthermore, we observed a significant induction in COX-2 expression in the DA at 3 h after birth at full-term gestation. In contrast, COX-2 expression was significantly attenuated in the DA of preterm neonatal mice. DA closure was incomplete in preterm mice at 3 h postpartum, a time-point when the DA of full-term neonates was completely remodeled. Additionally, COX-2 expression was significantly attenuated in the DA of mice deficient in the prostanoid receptor EP4, which also show a patent DA phenotype, suggesting the importance of this receptor for the induction of COX-2 required for DA closure. Overall, these studies suggest that attenuated expression of COX-2 may contribute to increased patent DA at preterm gestation.